




Immunological investigations regarding the cuantification of cellular 
populations of the new born calves 
 
Rita GOLBAN 




The scientific investigations reflected in this study have the purpose of quantification of the cellular 
populations at the new-born calves in different periods of age. There were determined in dynamics the 
number of the lymphocytes indices, T and B cells with populations. These data indicates the principal 
effector role in the immune system activity, as effector of the immune reactions mediated cellularly and 
humorally, capable to sinthesize some lymphokynes etc. There were determined the increasing of the 
concentration level of the T and B lymphocytes with populations, which justifies the early instalation of the 
cellular and humoral specific resistance of the immune status and receiving the antibodies through colostrum 
in the neonatal period, as result of the instalation of the colostral immunity. The research results 
demonstrated, that the new-born calves are born with well organized cellular lypmhocytic immune system, 
represented by the corection of the immune homeostasis of the organism. 
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Introduction 
The concept of the immune system represents the capacity of response that differs from one 
individual to another and causes significant variations throughout the life of each individual or 
animal. Normally the immune system is an important homeostatic system of the animal body, 
which determines the state of health and the possibilities of adaptation to various environmental 
factors. Simultaneously, they manifest a perfect tolerance to their own constituents and react 
against to those "non-self", in the sense of neutralizing the destruction and elimination from the 
organism. From this point of view, defining the defense capacity or the real immunological 
competence of the organism becomes a major component of any medical investigation 
(Brocaw, A. 2013; Gâjâilă, G. 2013; Cristea, V. et al. 2011; Gâjâilă, G. 2002). 
The elements of the immune system - macrophages, lymphocytes - T and B with 
populations, determine the immunological profile or the immune status and results from the process 
of complex analysis of elements that are part of the immune system. These immunocompetent cells 
are developing until the animal is born, after which they intensively begin to function, favoring the 
development of the immune response during the first days of life of the newborn animal. (Andrieş, 
L. 2014; Rosen, R. 2008; Andrieş, L., Olinescu, A. 1992). 
In its concept, the immune system is one of the most complex from the organism. Its 
complexity derives from the complicated cellular and molecular network structure that 
permanently maintains surveillance of organisms. They recognize almost limitless variety of 
foreign cells and molecules, distinguishing them from the body itself. Therefore, they "remember" 
each infection, and at the second exposure to the same pathogenic agent, they react much more 
efficiently.( Siloşi, I. 2014; Taşbac, A. 2014; Siloşi, I. 2013). 
Remarkably, after Tonegawa (1985), it is the fact that the immune system does all this with 
a very small "defense budget", using only a part of the organism’s genome and resources. 





eloquent confirmation of the need to determine the immunological profile by investigating the 
immune system. 
From this point of view, the main objectives of this study are to perform and interpret the 
immunological investigations regarding the quantification of cell populations at new born calves 
in neonatal period. 
 
Material and method 
The investigations were conducted in the microbiology laboratory of the Veterinary 
Medicine Faculty of the State Agrarian University of Moldova. For performing the investigations 
were used blood samples from the newborn calves up to 30 days old, in order to perform 
investigations to determine the blood immunological indices. Blood samples were collected from 
the heparin jugular vein based on the calculation of 0.3 ml of heparin for 10.0 ml of blood, for the 
purpose of anticoagulation. The samples were used to identify the number of lymphocytes and 
competent cells with T and B populations. 
The separation of T and B lymphocytes was performed by the spontaneous robotic method. 
The mechanisms of circulating immune complexes stated entering in contact with heterologous 
erythrocytes by formation of rosette-like complexes, resulting from couplings between the major 
erythrocyte surface antigens and lymphocyte receptors. Besides these "immune" rosettes, 
lymphocytes form with red cells "non-immune" rosettes, resulting from the interaction of antigenic 
determinants of erythrocytes with other lymphocyte membrane receptors than those involved in 
the immune recognition of effectors. Simultaneously, from heparinized blood were performed 
smears, which were fixed with methyl alcohol and colored during 8-10 minutes by the 
Romanowsky-Giemsa method. 
Immunocompetent cells with populations were detected by the lymphocyte layer as a result 
of the use of 17% Ficol solution for cell separation in a density gradient of 1,077 g / cm. Separation 
was done in neutral glass tubes. In this scope, 2.0 ml of physiological solution was introduced into 
centrifuge tubes, and centrifuged at 1500 rpm during 45 minutes. At the limit of plasma and 
erythrocytes was observed a white lymphocyte ring. The lymphocyte ring was harvested with 
Pasteur pipette and resuspended by repeated centrifugation, after which was listed the number of 
cells in the Goriaev room. 
T-lymphocytes were assessed by the presence of specific receptors to the red cells of ram, 
using the E-ROC spontaneous rosette reaction, but the B lymphocytes by the presence of the 
receptors of the active third component of the complement in the complementary mouse red cell 
rosetting reaction EAC- ROC. Cell populations have been detected: T-helper, T-total, T-helper, T- 
killer, lymphocytes B. T cell lymphocyte relations were evaluated after the mechanism of finding 
Ig M (T helper) T-suppressor) by fractionating the suspension of monocellular cells by the 
theophylline test method in order to detect the subpopulation of T-helper lymphocytes. 
T-killer lymphocytes were detected by enumeration of bull red cells, remaining not injured 
after 4 hours of incubation in effector cell suspension. After the suspension of the fixed cellular 
components and the rosetting reactions, on smear-free blades, smears were made, colored by the 
the Romanowsky-Giemsa method. The results of the immunological rosetting reaction of the were 
















Results and discussions 
As a result of the immunological investigation, regarding the quantification of the cell 
populations in newborn calves, various indicators were found characteristic to the total number of 
lymphocytes that vary in different periods of age (figure 1). 
 
Figure 1. The dynamics of the lymphocytes at the new born calves, % 
 
 
There was determined and appreciated the number of lymphocytes at the newborn animals, 
indicating appreciable values at age of 5 and 10 days, constituting 3.69 ± 0.81 and 3.71 ± 0.81 
compared to calves aged of 20 and 30 days, constituting 3.90 ± 0.8 and 3.31 ± 0.81. These aspects 
reveal that the organism is permanently demanded by various factors of the external environment, 
that come into contact with its own defense mechanism, triggering reactions against what is non- 
self for the cells of this device. Therefore, these mechanisms determine either a resultant reaction, 
either neutralization and elimination of them, or an immunological hypersensitivity reaction 
defined in the true sense of immunology by the concept of immunity. 
The Figure 2 reveals the level of T lymphocytes with populations at all researched ages. 
Thus, at the age of 5 and 10 days, the T-total lymphocytes concentration constituted 14.4 ± 0.075 
and 13.4 ± 0.008, compared with calves age of 20 and 30 days, where these indices constituted 
16.0 ± 0.08 and 14 , 2 ± 0.08. 
In these periods of age were registered significant values of T helper, T suppressors and T 
killer lymphocytes. Thus, at age of 10 and 20 days, T helper lymphocyte values compared to 
suppressor T lymphocytes determined 8.10 ± 0.06 and 6.0 ± 0.08. At the age of 20 and 30 days 
these values determined 8.30 - 0.08 and 7.57 - 0.008, compared to 6.33 ± 0.008 and 6.0 ± 0.08. The 
study of the T total lymphocytes population compared to T killer lymphocytes revealed significant 
values in dynamics at newborn calves, which constituted at the age of 5 and 10 days 14.4 ± 0.075 
and 13.4 ± 0.008, compared to 14.00 ± 0, 05 and 10.15 ± 0.08. At the age of 20 and 30 days these 







Figure 2. The dynamics of the lymphocytes T with populations at newborn calves depending 
on clinical status,% 
 
Therefore, the cell activation processes are initiated through mechanisms and complexes 
characterized by initiation and realization of the functions of the cells involved in the immune 
response. According to these studies, we can state that the immune system cells are going through 
the stages of the cell cycle (Figure 3). For these reasons, T cell activation is accomplished by the 
signals of the antigen and by a costimulatory molecule represented by an IL-1 cytokine. In this 
aspect, some B lymphocyte activations are triggered as a result of the recognition of the antigen by 
the BCR molecules. These B cell activation mechanisms induce the realization of synthesis and 





Figure 3. The stages of the cell cycle 
T total T helper T suppressor T-killer 










Regarding the dynamics of T-killer lymphocytes, are observed significant values at different 
age ranges at newborn animals. Thus, at the age of 5 and 10 days, the T-killer lymphocyte 
subpopulation index at newborn calves was 4.00 ± 0.05 and 10.15 ± 0.008. Simultaneously, at the 
age of 20 and 30 days these values were 19.45 ± 0.008 and 17.52 ± 0.008. 
Regarding T killer populations, we can mention the importance of the primary effector role 
in the cellular and humoral mediated immune system, capable of synthesizing some lymphokines. 
Therefore, it can be noted that the level of T-killer lymphocyte concentration at the newborn calves 
at various age periods denotes significant increases due to the activity of these immunocompetent 
cells, being more significantly expressed from the point of view of immune tolerance and various 
bacterial infections. 
An important role during the investigations determined the separation of lymphocyte 
populations by the Ficol medium gradient density centrifugation method. The tendency for 
lymphocyte separation constituted their obtaining and putting in contact with heterologous 
erythrocytes cells, which later formed rosette complexes, resulting from the coupling of major 
erythrocytes surface antigens and lymphocytes receptors. 
The initiation of these investigations led to the formation of both "immune" and "non- 
immune" rosettes resulting from the interaction of antigenic determinants of erythrocytes with 
other lymphocyte membrane receptors than those involved in the immune recognition of 
erythrocytes. Thus, T lymphocytes present receptors for the erythrocytes of the ram, but B 
lymphocytes present receptors for mouse erythrocytes. The placement around the lymphocytes of 
three markers represents a rosette. These reveals receptors for the Fc fragment of the 
immunoglobulins and respectively, for the C3 component of the complement. For these reasons, 
we reveal that the mechanism of the immune competence is conditioned by the presence of 
receptors through which the antigens are recognized. 
The most varied cell targets, enveloped by low Ig G concentrations, become sensitive to the 
cytotoxic effect of certain K-cells (killer) mononuclear cells. This is antibody-dependent cellular 
cytotoxicity. Therefore, the cells do not have Ig membrane and have lack of T lymphocyte markers. 
The mechanism of immune response regulation is based on the immune response, controlled 
by regulatory systems of a complexity at least equal to those underlying their triggering and 
expression. In this context, in situations of blocking the regulatory mechanisms, clonal proliferation 
or immunoglobulin synthesis can no longer be limited, resulting in profound alteration of the 
immune response, accompanied by the installation and evolution of diseases that usually have a 
lethal outcome. 
Analyzing the dynamics of T and B lymphocytes, it was found that B lymphocytes at the 
age of 5 and 10 days determined values of 5.85 ± 0.008 and 10.0 ± 0.81, compared to calves age 
of 20 and 30 days, which constituted 12.0 ± 0.81 and 12.28 ± 0.008. These registered indices reveal 
an increase in B lymphocytes levels, which justifies the importance of immune resistance specific 
to immune status and to receipt of antibodies through colostrum during the neonatal period as a 
result of the installation of colostrum immunity. As a result of activation, the B cells differentiate 
into plasmocytes and are characterized by the presence of Ig M and Ig G isotypes membrane 
receptors (Figure 4). 
At the same time, according to the performed studies, T lymphocytes are responsible for 
cellular immunity and express receptors that recognize some peptide sequences from protein 
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and B lymphocytes, and therefore the cellular immune response protects the organisms from the 
aggression of fungi, parasites, viruses and bacteria with intracellular localization. 
 
Figure 4. The dynamics of T and B lymphocytes at the newborn calves depending 
on clinical status,% 
 
The dynamics of T and B lymphocytes indices in various age groups reveal important values 
in the comparative aspect of T and B lymphocytes. Thus, the level of T and B lymphocytes took 
values of 14.4 ± 0.075 and 5.85 ± 0.008 at the age of 5 days, compared to the age of 10 days where 
these indices constituted 13.4 ± 0.008 and 10.0 ± 0.81. Simultaneously, at the age of 20 and 30 
days, the T and B lymphocytes values also determined significant characteristic values of 16.0 ± 
0.08 and 12.0 ± 0.81, compared to 14.2 ± 0.08 and 12.28 ± 0.008 
According to studies performed under the investigation of calves cell populations at birth up 
to the age of 30 day, there are some peculiarities in the appearance and development of cellular and 
humoral immunity. Thus, we fully support the idea that the main factor of cellular immunity is the 
T and B lymphocytes with the respective populations, which determine the immune reactions of 
the organism. 
Based on these considerations, the evaluation of the cellular indices at all ranges of age, 
starting on the 5th day of life and up to the 30th day, stated significant increases of T and B 
lymphocytes. These findings allow us to conclude on the fact that the immunological reactivity of 
the newborn organism and the adaptation to changes in the environment conditions and in particular 
the action of the pathogens are taking place. In addition to these processes, cellular defense 
mechanisms against bacteria are performed by effector cells with phagocytic functions 
(macrophages, neutrophils, etc.). Through various cell mediated mechanisms, the macrophages 
suffer a process of activation realized under the base of lymphokines secreted by T lymphocytes. 
They denote the importance of macrophages in triggering and controlling cellular responses that 
will activate B lymphocytes in order to synthesis antibodies. 
Thus, we fully support the study that newborn calves are born with a well-formed T and B 
lymphocyte system. From this point of view, the ability of young animals to develop 
immunological responses is dependent on the link to the presence of the immune cell system and 





In this context, from the presented analyzes, it can be mentioned that it is important to know 
for the future, the methods of specific prophylaxis of diseases of animal youth of any species. We 
consider, that these investigations require establishment of an optimal age, doses, inoculation ways, 
and other parameters determined by the immune response capacity of the animal. 
 
Conclusions 
The main factor of the cellular immunity is represented by the T and B lymphocytes with 
the respective populations, which determine the immune reactions of the organism. These 
immunocompetent cells determine the activity of cellular systems, which subsequently promote 
lymphoid cell immunocompetence and regulate other systems with cellular implication. 
The evaluation of the mechanisms of the immune system formation at the newborn animal 
organism offers the possibility to follow the evolution of cellular and humoral responses that 
maintain immune homeostasis of the body, cellular and humoral protective factors considered the 
principal factors in the regulation of the immune system. 
There were registered increases in the level of subpopulations of T lymphocytes and B 
lymphocytes in the different age periods by 1.19; 1.21 and 1.26 times. 
The performed study under the immunological investigations on quantification of calves cell 
populations from birth to the age of 30 days determined significant values in appearance and 
development of cellular and humoral immunity. 
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